The optimum extracting technology of chlorogenic acid from sweet potato leaves was studied by orthogonal test. This study used L16 (4 5 ) orthogonal table to take orthogonal test, considering five indexes such as alcohol concentration, liquid material ratio, PH value, extraction times, distilled time. The effects of each factor on the extraction of chlorogenic acid in order were as follows: alcohol concentration extraction times materials-liquid ratio PH value distilled time. The optimal parameters is A 2 B 2 C 3 D 4 E 3 , precisely alcohol concentration is 30%, liquid material ratio 1:20(w/v), PH value 5.0, extract times four times, distilled 90 minutes. The content of chlorogenic acid extracted from Sweet potato leaves by the optimum extracting technology reached to 3.517%. The optimum technology is feasible and the content of chlorogenic acid extracted from Sweet potato leaves by the optimum extracting technology is higher. So chlorogenic acid from sweet potato leaves could be used as a new resource to develop.
Introduction
Sweet potato belongs to Ipomoea Linn. [1] . It is among the world's most important, versatile, and underexploited food crops. With more than 133 million tons in annual production, sweet potato currently ranks as the fifth most important food crop on a fresh-weight basis in developing countries after rice, wheat, maize, and cassava [2] . Besides the rhizome of sweet potato used as staple foods, the leaves are also excellent feedstuffs for their rich nutrition. According to the detection from the Chinese Academy of Preventive Medicine, they compared to 14 kinds of vegetables, the 13 indexes of 14 nutrients from sweet potato leaves are at the top including protein, trace elements, and vitamin C etc [3] . Most importantly, the extract from sweet potato leaves contains active polysaccharides and flavonoids compounds. But the utilization of sweet potato leaves is rare, due to the taste factor including bitter taste, aging texture and plenty of fluffy. Generally it used as feedstuffs, and most leaves are abandoned as waste, causing resources waste and environmental pollution.
Chlorogenic acid has many functions such as anti-inflammation, detoxifcation, and anti-aging etc, also has obvious inhibition to the cancer of digestive tract. Moreover, it is the effective components in many herbs, and becomes the important index for quality control of Chinese medicinal herb preparation. Besides medical functions, chlorogenic acid can also be used as the preservation of food and fruits in food industry. At present, the research on extraction of chlorogenic acid mainly used honeysuckle and eucommia leaves as raw material, the reports about extraction of chlorogenic acid from sweet potato leaves are less. On the one hand, honeysuckle and eucommia resources reduce gradually; on the other hand, the resources of sweet potato leaves were discarded as waste, which cause a large waste of resources. Therefore, it will produce high economic and social value for sure if the chlorogenic acid from sweet potato leaves can be developed.
Materials and Methods
The materials in this study purchased in farmers' market of Meikuang Village in Guiyang City. The sweet potato leaves were obtained by drying oven at 60 to consistent weight and sifted through a 0.45 mm sieve.
This study used L16 (4 5 ) orthogonal table to take orthogonal experiment, considering five indexes such as alcohol concentration, material-liquid ratio, PH value, extraction times, and distilled time etc, which effect on extraction of chlorogenic acid from sweet potato leaves (Tab.1). 
Tab.1 The table of factors in orthogonal experiment

Variable levels Factors alcohol concentration (%) material -liquid ratio PH value extraction times distilled time (h)
Results and Analysis
A sample powder of 2.0g was accurately weighed, and fixed with alcohol and water at different concentrations according to orthogonal experiments, then vacuum distilled by rotary evaporator, finally the extract was filtrated and transferred into a volumetric flask 50ml . The fixed solutions were scanned at the wavelength of 328.8 nm by UV-visible spectrophotometer and the absorbance was recorded. The test was carried out for three times (Tab. 2).
The results were got by range analysis and variance analysis. According to Tab. 3 and Tab. 4, the effect of alcohol concentration to chlorogenic acid extracted from sweet potato leaves was extremely significant; the effect of other factors is not significant. The effects of each factor on the extraction of chlorogenic acid in order were as follows: alcohol concentration extraction times materials-liquid ratio PH value distilled time. The effect of alcohol concentration, material-liquid ratio, PH value, extraction times, and distilled time on chlorogenic acid extracted from Sweet Potato leaves (Fig.1) .The optimal parameters is A 2 B 2 C 3 D 4 E 3 , precisely alcohol concentration is 30%, liquid material ratio 1:20(w/v), PH value 5.0, extract times four times, distilled 90 minutes. The content of chlorogenic acid extracted from Sweet potato leaves by the optimum extracting technology reached to 3.517%. The optimum technology is feasible and the content of chlorogenic acid extracted from Sweet potato leaves by the optimum extracting technology is higher. So chlorogenic acid from sweet potato leaves could be used as a new resource to develop. 
Factor Significance
Note: Significant at 0.01 level. 
Discussion
This study considers five indexes such as alcohol concentration, material-liquid ratio, PH value, extraction times, and distilled time etc, which effect on extraction of chlorogenic acid from sweet potato leaves. Without the consideration of other indexes which are not suitable for large-scale industrial production, like Ultrasonic, high-pressure, etc. The results show that four indexes reach maximum effect at different levels designed in this experiment, except extraction times, which increases as the times increases. Thus the amounts of chlorogenic acid extracted from sweet potato leaves increases as extraction times increases, which is beneficial to extract chlorogenic acid. But the increase of extraction times indicates extracts also increase, which enhances the difficulty in post process. So the optimal extraction times remains to be studied further. This is the first report which indicates the optimum extraction process is an ideal extraction technology of chlorogenic acid from sweet potato leaves produced in Guizhou province, for it is higher than other technologies.
Compared with other related reports, the contents of chlorogenic acid in sweet potato leaves produced in Guizhou province are higher than Xiangfu1 and Jishu, equal to Yushu263, lower than Jingshu, Chuanshanzi and so on [4] , probably because the close quarters between Guizhou and Chongqing, sweet potato varieties, climate and geographical position are similar to each other. In addition, the contents of chlorogenic acid in sweet potato leaves are less than that of honeysuckle and eucommia, but sweet potato leaves are residual resources in agriculture, it's more widely and more economical to obtain sweet potato leaves, so it's necessary to make full use of sweet potato leaves.
Orthogonal test design and data analysis method which have the advantage of reducing test times largely, are very effective tools for choosing the optimum experimental program in agricultural and biologic research. This study only makes 16 groups of testing by orthogonal test method; otherwise it must takes 1024 tests, thus saves a lot of work. Orthogonal experiment requires arbitrarily factors to be all comprehensive tested, and the areas of the distribution balanced. This study inspects 16 groups of testing, every group of them all has strong representative, reflects general situation in optimization area comprehensively. Therefore, a few groups of orthogonal experiment can reflect all the results of combination experiments; orthogonal test design is a high efficient, fast and economic experimental design method [5] .
